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Background Screening for vascular disease, risk assessment and management are encouraged in general 
practice however there is limited evidence about the emotional impact on patients. The Health 
Improvement and Prevention Study evaluated the impact of a general practice-based vascular risk factor 
intervention on behavioural and physiological risk factors in 30 Australian practices. The primary aim of 
this analysis is to investigate the psychological impact of participating in the intervention arm of the trial. 
The secondary aim is to identify the mediating effects of changes in behavioural risk factors or BMI. 
Methods This study is an analysis of a secondary outcome from a cluster randomized controlled trial. 
Patients, aged 40-65 years, were randomly selected from practice records. Those with pre-existing 
cardiovascular disease were excluded. Socio-demographic details, behavioural risk factors and 
psychological distress were measured at baseline and 12 months. The Kessler Psychological Distress 
Score (K10) was the outcome measure for multi-level, multivariable analysis and a product-of-coefficient 
test to assess the mediating effects of behaviour change. Results Baseline data were available 384 
participants in the intervention group and 315 in the control group. Twelve month data were available for 
355 in the intervention group and 300 in the control group. The K10 score of patients in the intervention 
group (14.78, SD 5.74) was lower at 12 months compared to the control group (15.97, SD 6.30). K10 at 12 
months was significantly associated with the score at baseline and being unable to work but not with age, 
gender, change in behavioural risk factors or change in BMI. Conclusions The reduction of K10 in the 
intervention group demonstrates that a general practice based intervention to identify and manage 
vascular risk factors did not adversely impact on the psychological distress of the participants. The 
impact of the intervention on distress was not mediated by a change in the behavioural risk factors or 
BMI, suggesting that there must be other mediators that might explain the positive impact of the 
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Abstract
Background: Screening for vascular disease, risk assessment and management are encouraged in general
practice however there is limited evidence about the emotional impact on patients. The Health Improvement and
Prevention Study evaluated the impact of a general practice-based vascular risk factor intervention on behavioural
and physiological risk factors in 30 Australian practices. The primary aim of this analysis is to investigate the
psychological impact of participating in the intervention arm of the trial. The secondary aim is to identify the
mediating effects of changes in behavioural risk factors or BMI.
Methods: This study is an analysis of a secondary outcome from a cluster randomized controlled trial. Patients,
aged 40–65 years, were randomly selected from practice records. Those with pre-existing cardiovascular disease
were excluded. Socio-demographic details, behavioural risk factors and psychological distress were measured at
baseline and 12 months. The Kessler Psychological Distress Score (K10) was the outcome measure for multi-level,
multivariable analysis and a product-of-coefficient test to assess the mediating effects of behaviour change.
Results: Baseline data were available 384 participants in the intervention group and 315 in the control group.
Twelve month data were available for 355 in the intervention group and 300 in the control group. The K10 score
of patients in the intervention group (14.78, SD 5.74) was lower at 12 months compared to the control group
(15.97, SD 6.30). K10 at 12 months was significantly associated with the score at baseline and being unable to work
but not with age, gender, change in behavioural risk factors or change in BMI.
Conclusions: The reduction of K10 in the intervention group demonstrates that a general practice based
intervention to identify and manage vascular risk factors did not adversely impact on the psychological distress of
the participants. The impact of the intervention on distress was not mediated by a change in the behavioural risk
factors or BMI, suggesting that there must be other mediators that might explain the positive impact of the
intervention on emotional wellbeing.
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Background
Behavioural and physiological risk factors for vascular
disease are common in patients presenting to Australian
general practitioners [1] and intensive lifestyle interven-
tions have been shown to prevent vascular disease and
diabetes in high risk patients [2-4]. Screening for vascu-
lar disease and risk assessment is encouraged in general
practice [5] however there is limited evidence about the
emotional impact. A recent systematic review and meta-
analysis concluded that there are few long term adverse
emotional impacts of screening and risk assessment
however it included only one study about cardiovas-
cular risk [6].
Lifestyle modification programs encourage participants
to make significant changes through education, support
and self-management strategies [7,8]. Unless specific
psychological interventions were included in the pro-
grams the emotional impacts of these programs have
not been measured. As there is some evidence that
positive behavioural changes such as increasing physi-
cal activity result in improved mental health in those
diagnosed with depression or anxiety disorders [9],
the assumption has been that there would be no ad-
verse emotional consequences for participants in trials
of intensive lifestyle interventions. Psychological stress
may be helpful in some circumstances but too much
distress can reduce quality of life and the ability to
make informed choices regarding treatment options
[10]. Higher levels of distress for example, reduce the
probability of meeting recommended levels of physi-
cal activity [9].
The Health Improvement and Prevention Study was
a cluster randomized controlled trial of vascular risk
factor management in Australian general practice [8,11].
It evaluated the impact of a general practice-based inter-
vention for patients at risk of vascular disease on behav-
ioural and physiological risk factors in 30 practices. The
intervention consisted of risk factor identification and
referral to a lifestyle modification program. The cur-
rent study was embedded in the HIPS trial and used
validated measures to assess the psychological effects
of the intervention.
Specifically this study aimed to 1. Investigate the psy-
chological impact of participating in the intervention
arm of the trial of vascular risk factor management and;
2. Identify the mediating effects of changes in behav-
ioural risk factors (diet, physical activity, cigarette smok-
ing and alcohol intake) or BMI. The study hypotheses
were that patients who participated in the intervention
arm of the trial would report lower psychological dis-
tress at 12 months, compared to patients in the control
group; and that the reduction in psychological distress
would be mediated by an improvement in one or more
of their behavioural risk factors.
Methods
The Health Improvement and Prevention Study (HIPS)
was a stratified cluster randomized controlled trial
conducted in general practices in New South Wales,
Australia (Australian New Zealand Clinical Trials Registry,
ACTRN12607000423415). The methodology and out-
comes of the trial have been described previously [8,11].
Recruitment
The trial involved 30 practices who used electronic
medical records and had expressed interest in the trial.
Sixteen practices were randomly allocated to the study
intervention group and 14 to the study control group.
Patients were eligible to participate in the study if they
had attended the practice in the preceding 12 months
and were either aged 40–55 years with a diagnosis of hy-
pertension and/or hyperlipidaemia or were aged 56–64
years with or without recorded risk factors. Exclusion
criteria included diabetes, cardiovascular disease, current
severe illness, inability to speak adequate English or un-
derstand the consent form. The majority of general prac-
tice patients aged over 64 years have already developed
chronic disease so were not included. Each practice ran-
domly selected up to 160 patients from practice records
and invited them by mail to have fasting blood sugar
and lipids levels; and attend their practice for a health
check at baseline and 12 months.
Intervention
The patients in the intervention practices attended for a
structured health check visit. During the visit practice
staff who had received prior training, assessed their vas-
cular risk factors (blood pressure, lipids, fasting blood
glucose, body mass index, waist circumference, smoking,
nutrition, alcohol intake, and physical activity) and pro-
vided brief lifestyle advice and motivational interviewing.
The brief intervention was modeled on the 5As frame-
work (ask, assess, advise, assist and arrange) [12]. Pa-
tients were referred to the lifestyle modification program
if they were found to be at high risk [8]. Sixty-three
percent of the 301 eligible patients were referred to the
program [13]. The lifestyle program was provided in the
local area of each participating practice and coordinated
by a program manager. It consisted of one individual
visit with a dietitian or exercise physiologist for as-
sessment and individual goal setting, followed by four,
1.5 hour, group sessions over 3 months; and a further
two follow-up sessions at 6 and 9 months. The group
sessions were adapted from the “Counterweight Program-
CHANGE” [14] and included education, physical activity
and self management strategies (goal setting, self moni-
toring, developing practical skills and problem solving)
aimed at promoting positive dietary and physical activity
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changes, reduction in alcohol intake, smoking cessation
and weight loss.
Patients attending the control practices were also in-
vited to attend the practice for a routine health check.
At this they received usual general practice care for their
risk factors by general practitioners who had not re-
ceived the prior training.
Data collection
Patients, who were blinded to the practice allocation,
were mailed a questionnaire at baseline and 12 months
and asked to complete it in private before attending
their practice for the health check. The questionnaire,
based on previous research, collected self-reported be-
haviours [15] (baseline and 12 months), demographic
characteristics [15] (baseline) and the Kessler Psycho-
logical Distress Scale [16] (baseline and 12 months).
Self-reported behaviours included:
 Current smoking status [5]
 Serves of fruit and vegetables per day (diet risk, <7
serves per day) [17]
 Alcohol consumption (number of standard drinks
on a typical day) [5]
 Physical activity level (included duration of vigorous
and moderate physical activity) (score range 0–8,
Inactivity, <4) [18]
Demographic information included gender, age and
markers of socioeconomic status (home ownership and
employment status) [19]. Self-reported employment cat-
egories were full time employment, full time education,
unemployed, unable to work, looking after family, retired
or other. Self-reported home ownership categories were
living in own home, living in rented accommodation,
other living arrangements.
The Kessler Psychological Distress Scale (K10) [16] is
a ten item questionnaire measuring negative emotional
states in the preceding four weeks. Responses are rated
on a five point scale and summed to produce a score
from 10 to 50. High scores (30–50) are strongly asso-
ciated with a diagnosis of a psychiatric disorder. The in-
strument is used in clinical practice and is sensitive to
changes resulting from interventions [20,21].
Body Mass Index (BMI) was calculated using height
and weight from audits of medical records at baseline
and 12 months. A participant was considered “at risk” if
their BMI ≥ 25 kg/m2 [5].
Randomization
A statistician who was not involved in the data col-
lection used computer generated random numbers to
randomly allocate practices to intervention and control
groups, stratified by location. Data collection officers were
blinded to the allocation of practices.
Sample size calculation
A priori sample size calculation for the secondary analysis
on the K10 score confirmed that 350 patients in each
group would have 80% power and 5% significance level to
detect an effect size of 0.28 between intervention and con-
trol groups at 12 months assuming 15% lost to follow-up
after adjustment for clustering (ICC = 0.025) [22].
The effect size was based on expert opinion. Larger ef-
fect sizes have been demonstrated in groups with a diag-
nosis of psychiatric disorder undergoing specific therapy
but this population did not represent the participants in
our study [21].
Statistical analyses
We conducted bivariate analyses using ANCOVA or
Chi-square (for categorical data) to test for differences
between intervention and control groups at 12 months,
using SPSS, version 15 (SPSS Inc) [23]. An intention to
treat analysis was conducted including those lost to fol-
low up (dropouts) if data were available and patients had
not requested withdrawal of their data. Missing data was
not included and no data was imputed. Multilevel ana-
lysis allows for incomplete outcome data as long as a
missing at random process can be assumed [24]. The
characteristics of the dropouts were compared with
other participants at baseline. Multilevel multivariable
analysis using MLwiN (statistical software for multilevel
models) [25] was conducted for the sub group of partici-
pants who had complete K10 data at 12 months using
list-wise deletion of missing values. Patients (level 1)
were clustered within general practices (level 2). Initially,
we fitted a baseline variance component model (no inde-
pendent variables) for K10 at 12 months followed by the
main model. The main multilevel model added covariates
and included patients’ gender, age, home ownership
status and employment.
Change in diet, BMI, physical activity and alcohol were
examined as potential mediators of the lifestyle inter-
vention effect on a change in psychological distress after
adjustment for age, home ownership status and employ-
ment. Change variables were computed using the for-
mula: 12 month score – baseline score. Smoking status
was categorical and a change score was not computed.
Therefore it was not included in the subsequent analysis.
To assess mediating effects, a product-of-coefficient
test, appropriate for cluster randomized controlled trials,
was used [26]. This test consists of (1) estimating the ef-
fect of the intervention on changes in the behavioural
mediator (α coefficient) by regressing changes in the me-
diator onto the intervention; (2) estimating the inde-
pendent effect of changes in the potential mediator on
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changes in psychological distress (β coefficient) by reg-
ressing changes in psychological distress onto the inter-
vention and changes in the mediator; (3) computing the
product of the two coefficients αβ, representing the me-
diated effect; (4) dividing αβ by its standard error. The
estimates were obtained using multilevel linear regres-
sion models (ICC for the multilevel mediator model was
0.016), accounting for age, home ownership, employ-
ment and within-practice cluster effects. The ratio of the
total mediated effect to total intervention effect was also
estimated. The standard error of the mediated effect was
computed using the multivariate delta method [27]. All
mediation analyses were conducted using MLwiN and
Microsoft Excel.
Ethics
Ethics approval for the study was obtained from the
University of New South Wales (UNSW) Human Research
and Ethics Committee. All participants gave fully informed
written consent.
Results
A total of 3128 patients from the 30 participating prac-
tices were approached to participate in the study and
958 (30.6%) consented. A higher number of patients
from the intervention practices consented. Following ex-
clusions and withdrawals baseline data were available for
699 participants (384 in the intervention group and 315
in the control group) and following loss to follow up,
12 month data for up to 655 participants (355 in the
intervention group and 300 in the control group) [8].
Those who were lost from the study were more likely
to be overweight (P = 0.04) but were otherwise similar
to those completing the study. Figure 1 illustrates the
recruitment and flow of participants through the HIPS
trial.
Randomisation of the practices
Intervention Practices
N=16 
Control Practices
N=14 
3128 patients invited (30 practices)
Baseline-health check and 
fasting bloods
384 patients
Baseline-health check and 
fasting bloods
315 patients
29 (7.5%*) lost
to follow upor 
withdrew
15 (4.8%*) lost 
to follow up or
withdrew
Referred to lifestyle program
189of 301 eligible patients 
(49%*) Routine Care
144 patients 
excluded and 115 
discontinued prior 
to baseline
958 responded and consented (30.6%)
12 months 
355 patients
12 months 
300 patients
* % of baseline
# attended at least one allied health visit and 
two group sessions
Attended lifestyle program#
117 (30.4%*) patients
Figure 1 Participant recruitment, flow and follow-up.
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Baseline characteristics
Table 1 shows the characteristics of the respondents at
baseline. Of the 699 participants, 401 (57.4%) were female,
525 (75.1%) were in the older age group (56–64 years),
326 (46.6%) were tertiary educated and 479 (68.5%) em-
ployed. 114 (16.3%) had one behavioural risk factor, 247
(35.3%) had two and 316 (45.2%) had three or more be-
havioural risk factors. The mean K10 score (Cronbach
alpha = 0.896) for the sample was 16 (SD 6.3). There were
no significant differences at baseline in the characteristics
of intervention and control patients.
Bivariate analysis
The K10 score of the patients in the intervention group
reduced between baseline and 12 months indicating
lower distress, while the K10 score in the control group
remained unchanged. There was a significant difference
in K10 at 12 months between the intervention and con-
trol groups (F = 11.43, p = 0.001) (Table 2).
There was no significant difference between interven-
tion and control groups at 12 months for BMI, daily in-
take of fruit and vegetables, physical activity, smoking or
alcohol intake (Table 2).
Multilevel analysis
We examined the association between the intervention
and K10 at 12 months using multilevel multivariable
linear regression adjusted for patient characteristics
and cluster effects. The K10 score of patients alloca-
ted to the intervention group was lower compared to
the control group (Table 3). K10 score at baseline and
being unable to work were significantly associated with
K10 at 12 months.
K10 at 12 months was not associated with the other
markers of socioeconomic status, age, gender, change in
any of the behavioural risk factors or change in BMI.
Mediation analysis
The change in K10 in the intervention group was not as-
sociated with change in any of the behavioural risk fac-
tors or BMI in the multiple-mediator model (Table 4).
Discussion
This analysis of a secondary outcome from a cluster
randomized controlled trial of a general practice based
health check to identify vascular risk factors, with referral
of at risk patients to a lifestyle modification program de-
monstrated that the intervention reduced the psychologi-
cal distress of the participants. The only primary outcome
Table 1 Baseline characteristics of intervention and
control patients at baseline (n = 699)
Intervention
(n = 384)
Control
(n = 315)
Demographic characteristics Number (%) Number (%)
Female 232 (60.4%) 169 (53.7%)
Age
40–55 years 96 (25.0%) 78 (24.8%)
56–64 years 288 (75.0%) 237 (75.2%)
Tertiary educated 173 (45.1%) 153 (48.6%)
Employed 254 (66.1%) 225 (71.4%)
Own accommodation 308 (80.2%) 249 (79%)
Risk factors
Body mass index ≥25 229 (59.6%) 166 (52.7%)
Portions of fruit and vegetables
consumed per day <7
308 (80.2%) 263 (83.5%)
Physical activity score <4 209 (54.4%) 193 (61.3%)
Tobacco smoker 45 (11.7%) 43 (13.7%)
Alcohol intake >2 standard drinks
per day
120 (31.3%) 99 (31.4%)
Psychological distress Average score
(SD)
Average score
(SD)
K10 Score 15.61 (5.73) 15.77 (5.71)
Table 2 Patient outcomes for intervention and control groups at baseline and 12 months
Intervention Control ANCOVA for
intervention and
control groups
at 12 months
Patient outcome Baseline 12 Months Baseline 12 Months
N = 384 N = 355 N = 315 N = 300
Mean (SD) Mean (SD) Mean (SD) Mean (SD)
K10 15.67 (5.73) 14.78 (5.74) 15.77 (5.69) 15.97 (6.30) F = 11.43, p = 0.001
BMI 28.97 (5.58) 28.06 (5.07) 29.68 (6.90) 28.39 (5.96) NS
Serves of fruit and
vegetables
4.73 (2.12) 4.85 (2.82) 4.59 (2.08) 4.52 (2.59) NS
Physical activity score 3.71 (2.38) 4.60 (2.49) 3.38 (2.40) 4.09 (2.48) NS
Alcohol intake 1.63 (0.97) 1.5 (0.80) 1.62 (0.94) 1.60 (0.95) NS
Tobacco smoker 45 (11.7%) (8.5%–14.9%) 30 (9.6%) (6.3%–12.8%) 43 (13.7%) (9.9%–17.4%) 31 (11.6%) (7.8%–15.5%) NS*
*Chi- square test.
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associated with the intervention, using multi-level, multi-
variable analysis on an intention to treat basis and ad-
justed for patient and practice characteristics, time and
cluster effects, was an increase in self-reported physical
activity [8]. There was also a small weight reduction
(1.06 kg) only among those attending the group pro-
gram [8]. However the reduction in psychological distress
was not mediated by a change in the behavioural risk fac-
tors or BMI in the multi-mediator model. This finding is
in contrast to other studies in which an increase in phys-
ical activity and weight loss has been shown to reduce
symptoms of anxiety and depression [9].
Few previous intervention studies for the primary pre-
vention of vascular disease have identified the emotional
impact of their interventions. The reduction in psycho-
logical distress in this study was small however similar
to other studies where the intervention was not specific-
ally designed to reduce distress [28,29]. The distress level
of the participants was already low and importantly the
intervention did not increase their distress. Achieving
goals and possibly improving self- efficacy in relation to
behavioural choices may have contributed to the reduc-
tion in distress. Self-efficacy is an important factor in
successful behaviour change [30] however the relation-
ship between this and distress has not been explored.
Other studies have demonstrated a short term (4–6
weeks) increase in anxiety following screening but no
longer term increase [6,31]. We were unable to measure
any short term change in distress due to the limitations
of the trial protocol and by measuring distress at
12 months we missed any possible short term increase.
However the intervention included risk factor screening
and a health check delivered by GPs and practice nurses
who had been trained in motivational interviewing as
well as a lifestyle modification program for those who
were identified with one or more vascular risk factors.
While the health check or lifestyle modification pro-
gram did not address stress or mental health specifically,
the social support from the practice team and/or group
members may have helped to reduce any individual dis-
tress in the participants. It is also possible that the self
management skills covered during the group program
and/or the motivational interviewing from the initial
health check may have assisted individuals to reduce any
distress resulting from risk factor awareness. Unfortu-
nately we did not measure each sub-component of the
intervention and were therefore unable to identify which
contributed to the impact on distress. We were also not
able to sub- group analysis on the 30.4% of the partici-
pants in the intervention group who attended the lifestyle
Table 3 Multilevel linear regression model for K10 at 12 months*
Parameters Baseline model Estimate for main model P value
B (SE) 95% CI B (SE) 95% CI
Intercept 15.276 5.799
Intervention −1.137(0.392) −1.905, −0.369 P <0.01
Baseline K10 0.611(0.035) 0.542, 0.680 P < 0.001
Unable to work 3.867(0.890) 2.123, 5.611 P < 0.001
Variance between practices 1.850(0.993) 0.00, 3.796 0.044(0.259) 0.00, 0.552
Variance between patients 32.876(2.063) 28.833, 36.919 19.068(1.191) 16.734, 21.402
*After list-wise deletion of missing values 536 patients and 30 practices were used in the analysis.
Note: B = regression coefficient; SE = standard error.
Table 4 Single and multiple multilevel mediator models for the association between intervention and change in
distress (K10) controlling for age, home ownership and employment
Single –mediator model Multiple-mediator model
αβ (SE) 95% CI of αβ Z (P) αβ (SE) 95% CI of αβ Z (P)
Change in:
Diet score −0.137 (0.075) −0.284,0.010 −1.833 (0.066 ) −0.172 (0.089) −0.346,0.003 −1.930 (0.053)
BMI 0.014 (0.024) −0.034,0.061 0.568 (0.570) −0.008 (0.019) −0.045,0.029 −0.405 (0.686)
Physical activity score −0.007 (0.018) −0.042,0.028 −0.388 (0.698) −0.013 (0.025) −0.063,0.037 −0.504 (0.614)
Alcohol score −0.027 (0.035) −0.096,0.043 −0.749 (0.454) −0.019 (0.031) −0.079,0.041 −0.623 (0.534)
Notes: Multilevel regression models were adjusted for age, home ownership, employment and within-practice clustering effects.
α estimate of intervention effect on change score of behavioural factors.
β estimate of the independent effect of the change mediator score on change K10 score (controlling for intervention).
αβ (mediated effect) product-of-coefficient estimate.
SE standard error.
95% CI of αβ 95% confidence interval of the mediated effect.
z standard deviate associated with mediated effect (used for significance testing).
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program as we did not have adequate power to determine
whether the group program had more or less impact on
the distress levels of attendees compared to those who did
not attend. These are limitations of this study and require
further exploration through other studies.
We included socio-demographic variables in the ana-
lysis as these have been strongly associated with psycho-
logical distress [32,33] but in contrast to our baseline
study we found an association between being unable to
work and distress rather than between being unemployed
and distress. The reasons for this is unclear but it may be
that not being able to fulfill a desire, in this case to work,
is the underlying reason for the association rather than
the socio-economic factors [34].
This study was designed to be conducted in conjunc-
tion with the primary HIPS study. The limitations of the
HIPS study have already been reported [8]. Self- repor-
ted data used in the study could have had significant
response bias as the participants were aware that they
were in a study. However this should have affected both
intervention and control groups and not changed the
findings of the study. The actual ICC computed from
the main multilevel model was 0.002 which is much lo-
wer than that used in the power calculations. Using this
ICC, 260 patients from each group was required to detect
changes in psychological distress. Therefore the study was
powered to detect changes in psychological distress. The
characteristics of the participants who were lost to follow-
up were similar to those remaining in the study except
they were more likely to be overweight. However, due to
missing values only 536 participants were included in
the multi-level linear regression model. It is possible
that those with missing values had a higher distress level
compared to those who completed the questionnaire,
therefore biasing the result towards a lower K10 score at
12 months.
Our findings may not be generalisable to all general
practices as a limited sample was chosen and only those
interested responded to the invitation. Individual prac-
tices were randomized to intervention and control groups
and it is unlikely that practitioners in the intervention
group communicated with the control practices. The in-
tervention was monitored by study facilitators and every
attempt was made to ensure its fidelity. The patients were
randomly chosen from practice records and their demo-
graphic characteristics, baseline behavioural risk factors
and psychological distress were comparable to the general
population [35,36].
Conclusion
Australian general practice has an important role in scree-
ning for vascular risk factors and providing appropriate
interventions. This study confirms that this process does
not adversely impact on the psychological distress of our
patients. Changes in behavioural risk factors or BMI did
not mediate the intervention’s impact on distress. There
are a range of other potential mediating factors, including
social support, that require further exploration.
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